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Preface
This volume contains the papers presented at AMAST 2010: the 13th Inter-
national conference on Algebraic Methodology and Software Technology. The
major goal of the AMAST conferences is to promote research that may lead to
the setting of software technology on a firm, mathematical basis. Toward this
goal, the conference supports a broad cooperation between academia and in-
dustry. The virtues of a software technology developed on a mathematical basis
include the provision of software that is:
1. Correct, and the correctness can be proved mathematically
2. Safe, so that it can be used in the implementation of critical systems
3. Portable, i.e., independent of computing platforms and language generations
4. Evolutionary, i.e., it can be self-adaptable and evolves with the problem
domain
5. Secure, so that its network and user interactions can be predicted and
controlled
The previous editions of the AMAST Conference were held at Iowa City (1989,
1991), Twente (1993), Montreal (1995), Munich (1996), Sydney (1997), Man-
aus (1999), Iowa City (2000), Reunion Island (2002), Stirling (2004), Saaremaa
(2006) and Urbana-Champaign (2008). Each conference over the last fifteen years
was accompanied by a proceedings volume, published in the Springer Lecture
Notes in Computer Science series.
This 13th edition of AMAST took place during June 23–26, 2010 in Lac-
Beauport, in Que´bec, Canada. It was was colocated with MPC 2010: the 10th
International Conference on Mathematics of Program Construction, held during
June 21–23, 2010. There were 33 submissions. Each submission was reviewed
by at least three, and on the average 3.9, Program Committee members. The
committee decided to accept ten full-length research presentations and four sys-
tem demonstrations. The program also included two invited talks, given by Jane
Hillston (Edinburgh University), and Catuscia Palamidesi (INRIA). Jane Hill-
ston also provided a paper for Part 1 of this volume. The contributed research
papers are in Part 2 and Part 3 contains the system demonstrations.
We are grateful to the members of the Program Committee and the external
referees for their care and diligence in reviewing the submitted papers, and to the
staff of Springer-Verlag. The review process and compilation of the proceedings
were greatly helped by Andrei Voronkov’s EasyChair system.




Michael Johnson Macquarie University, Australia
Dusko Pavlovic Kestrel Institute, USA and University of Oxford, UK
Program Committee
Paolo Baldan Dipartimento di Matematica Pura e Applicata,
Universita´ di Padova, Italy
Gilles Barthe IMDEA Software, Spain
Michel Bidoit INRIA Saclay, France
Manfred Broy TUM, Germany
Roberto Bruni University of Pisa, Italy
Iliano Cervesato Carnegie Mellon University - Qatar Campus,
Qatar
Adriana Compagnoni Stevens Institute of Technology, USA
Jose´ Luiz Fiadeiro University of Leicester, UK
Kokichi FUTATSUGI JAIST, Japan
Rob Goldblatt Victoria University of Wellington, New Zealand
Ichiro Hasuo RIMS, Kyoto University, Japan
Rolf Hennicker Ludwig-Maximilians-Universita¨t Mu¨nchen,
Germany
He´le`ne Kirchner INRIA, France
Barbara Ko¨nig Universita¨t Duisburg-Essen, Germany
Narciso Marti Oliet Universidad Complutense de Madrid, Spain
Michael Mislove Tulane University, USA
Larry Moss Department of Mathematics, Indiana
University, Bloomington, USA
Till Mossakowski DFKI Lab Bremen, Germany
Peter D. Mosses Swansea University, UK
Andrzej Murawski University of Oxford, UK
Uwe Nestmann Technische Universita¨t Berlin, Germany
Fernando Orejas UPC, Spain
Leila Ribeiro Universidade Federal do Rio Grande do Sul,
Brazil
Grigore Rosu University of Illinois at Urbana-Champaign,
USA
Jan Rutten CWI, The Netherlands
VIII Conference Organization
Lutz Schro¨der DFKI Bremen and Universita¨t Bremen,
Germany
Wolfram Schulte Microsoft Research, USA
Douglas Smith Kestrel Institute, USA
Carolyn Talcott SRI International, USA
Andrzej Tarlecki Institute of Informatics, Faculty of
Mathematics, Informatics and Mechanics,
Warsaw University, Poland
Varmo Vene University of Tartu, Estonia
E.P. de Vink Technische Universiteit Eindhoven,
The Netherlands





































Claude Bolduc, Jules Desharnais, and Be´chir Ktari (Universite´ Laval, Canada)
Sponsoring Institutions
– Universite´ Laval, Que´bec, Canada, http://www.ulaval.ca
– Centre de recherches mathe´matiques, Universite´ de Montre´al, Montre´al,
Canada, http://www.crm.umontreal.ca
Table of Contents
Part 1. Invited Paper
Structural Analysis for Stochastic Process Algebra
Models (Invited Talk) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Jie Ding and Jane Hillston
Part 2. Contributed Research Papers
Verification of Common Interprocedural Compiler Optimizations Using
Visibly Pushdown Kleene Algebra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
Claude Bolduc and Be´chir Ktari
On the Expressiveness of the π-Calculus and the Mobile Ambients . . . . . 44
Linda Brodo
Integrating Maude into Hets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60
Mihai Codescu, Till Mossakowski, Adria´n Riesco, and
Christian Maeder
Model Refinement Using Bisimulation Quotients . . . . . . . . . . . . . . . . . . . . . 76
Roland Glu¨ck, Bernhard Mo¨ller, and Michel Sintzoff
Type Fusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92
Ralf Hinze
Coalgebraic Semantics for Parallel Derivation Strategies in Logic
Programming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111
Ekaterina Komendantskaya, Guy McCusker, and John Power
Learning in a Changing World, an Algebraic Modal Logical
Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128
Prakash Panangaden and Mehrnoosh Sadrzadeh
Matching Logic: An Alternative to Hoare/Floyd Logic . . . . . . . . . . . . . . . . 142
Grigore Ros¸u, Chucky Ellison, and Wolfram Schulte
Program Calculation in Coq . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163
Julien Tesson, Hideki Hashimoto, Zhenjiang Hu,
Fre´de´ric Loulergue, and Masato Takeichi
Cooperation of Algebraic Constraint Domains in Higher-Order
Functional and Logic Programming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180
Rafael del Vado Vı´rseda
X Table of Contents
Part 3. System Demonstrations
Proving Termination Properties with mu-term . . . . . . . . . . . . . . . . . . . . . . 201
Beatriz Alarco´n, Rau´l Gutie´rrez, Salvador Lucas, and
Rafael Navarro-Marset
BAL Tool in Flexible Manufacturing Systems . . . . . . . . . . . . . . . . . . . . . . . . 209
Diego Pe´rez Lea´ndrez, M. Carmen Ruiz, J. Jose Pardo, and
Diego Cazorla
A Complete Declarative Debugger for Maude . . . . . . . . . . . . . . . . . . . . . . . . 216
Adria´n Riesco, Alberto Verdejo, and Narciso Mart´ı-Oliet
An Assume Guarantee Approach for Checking Quantified Array
Assertions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 226
Mohamed Nassim Seghir
Author Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 237
